Abstract-This survey examined public opinion regarding connected-vehicle technology across three large English-speaking countries-the U.S., the U.K., and Australia. The survey yielded useable responses from 1,596 persons over the age of 18. The main results were as follows:
INTRODUCTION
The U.S. Department of Transportation recently announced plans to support the introduction of vehicle-to-vehicle (V2V) communication among light-duty vehicles in the U.S., commonly know as "connected vehicles" [1] . A pilot study is currently underway at UMTRI to examine the feasibility of V2V communication in a large scale, real-world environment [2] . Previous demonstrations of this new technology in driver clinics and focus groups have been perceived favorably by the general public [3] . Participants in these clinics, who have observed and used connected-vehicle technology, were largely accepting of it and expressed a desire to have this technology in their vehicles (74% said they "strongly agree" with the statement that they would like to have V2V safety features on their personal vehicle).
However, for gaining a better understanding of opinions, concerns, and general acceptance by average drivers around the world, these clinics have been limited in terms of their focus, geographic location (six U.S. cities), and number of respondents. Furthermore, while these previous surveys of driver opinion have examined the topic in-depth with knowledgeable drivers (i.e., those who have had instruction and were able to drive connected vehicles), less is known about more naïve drivers (i.e., those with little or no prior exposure to connected-vehicle technology or concepts) and/or drivers outside the U.S.
The purpose of this survey was to expand upon the existing data to include a broader examination of public opinion about connected vehicles, especially for drivers unfamiliar with the technology. Additionally, this survey also seeks to expand the geographic coverage to include drivers in countries outside the U.S. To this end, drivers were also surveyed in two other large countries where English is the primary language-the U.K. and Australia.
II. METHOD

A. Survey instrument
An online survey was conducted using SurveyMonkey, an online survey service. A questionnaire was developed to examine several key topics related to connected vehicles. The main topics addressed were as follows:
Familiarity with and general opinion about connected vehicles Expected benefits of connected vehicles Concerns about using connected vehicles Importance of various connected-vehicle features Overall interest in owning and willingness to pay for connected-vehicle technology
The same core survey was conducted in each country. However, customized versions of the survey were presented in each country to account for minor differences in spelling (American versus British and Australian) and currency symbols (U.S. and Australian $ versus British £).
Information related to each respondent's current driver's license status, current vehicle type, and additional demographic information was also collected for inclusion in the analysis. The survey was conducted in March 2014. (A link to the full text of the questionnaire is included in the References [4] .)
B. Respondents
SurveyMonkey's Audience tool was used to target and recruit individuals over the age of 18 from SurveyMonkey's respondent databases in the U.S., the U.K., and Australia. The recruitment resulted in 1,717 replies from potential respondents. Fully completed surveys were received for 1,596 respondents. The total numbers of completed surveys by country were 576 for the U.S., 520 for the U.K., and 500 for Australia. (These respondents are generally representative of each country's population [5] ; however, online surveys, by their nature, result in the exclusion of individuals without Internet access.) The final response rate (i.e., total completed divided by total eligible, or 1,596/1,717) was 93%. Demographic breakdowns for the respondents are presented in Table I . (The total in this table and the tables to follow are based on equal weighting of each country.) As is evident in Table I , the samples for each country were very similar demographically, with only a few notable differences:
The driver-licensing rate was lower in the U.K. than in the other two countries. The full-time employment rate was lower in Australia. More minivans, vans, MPVs, pickup trucks, and SUVs were driven in the U.S. More individuals in the U.K. reported not driving Australians were more likely to report driving motorcycles or scooters.
III. RESULTS
A. Familiarity with and general opinion about connected vehicles
The majority of respondents in all three countries had not heard of connected vehicles before the survey (Fig. 1) . The U.S. had the highest percentage responding that they had previously heard of connected vehicles (26.9%), followed by Australia (21.6%) and the U.K. (17.1%).
Most respondents had a positive impression of the technology, with the most positive responses coming from the U.K. (66.6%), followed by Australia (64.4%) and the U.S. (56.9%). Table II 
B. Expected benefits of connected vehicles
Respondents were asked: "How likely do you think it is that the following benefits will occur when using connected vehicles?" They were asked to select "very likely," "somewhat likely," "somewhat unlikely," or "very unlikely" for each item in a list of expected benefits for connected vehicles. Table III presents a complete summary of responses by country. "Somewhat likely" was the most frequent response for all items in all three countries. The majority of respondents felt that each of the expected benefits was likely to occur with connected vehicles. They were most confident about fewer crashes occurring (when collapsed down to likely versus unlikely, 85.9% said this was "likely"), while they were least confident about reducing driver distractions (61.2% said this was "likely").
C. Concerns about using connected vehicles
Respondents were asked: "How concerned are you about the following issues related to connected vehicles?" They were asked to select "very concerned," "moderately concerned," "slightly concerned," or "not at all concerned for each item in a list of possible concerns regarding connected vehicles. Table  IV presents a complete summary of responses by country. "Moderately concerned" was the most frequent response for all items in all three countries, except for the following items, about which respondents in the U.S. were most likely to say they were "very concerned": System security (from hackers) and vehicle security (from hackers) Data privacy (location and speed tracking) Drivers relying too much on the technology Not at all concerned 6.4 6.5 7.6 6.8
D. Importance of various connected-vehicle features
The vast majority of respondents in all three countries said that "safety" was the most important aspect of connectedvehicle technology (83.8% overall; Fig. 3 ). The U.K. had the highest percentage responding that safety was most important (85.4%), followed by the U.S. (83.9%) and Australia (82.0%). "Mobility" was ranked as second most important (10.4% overall), followed by "environment" (5.9% overall).
The importance of connected vehicles being able to integrate with personal communication devices was rated similarly across all three countries, with most respondents assigning some level of importance to this feature. (Overall only 21.2% said "not at all important"; Fig. 4 .) Respondents in the U.S. were the most likely to say that integrating with personal communication devices was important (only 18.9% said "not at all important"), followed by the U.K. (22.3%) and Australia (22.4%). "Moderately important" was the most frequent response in all three countries (34.1% overall). The importance of Internet connectivity in connected vehicles was also rated similarly across all three countries, with most respondents assigning some level of importance to this feature. (Overall only 23.1% said "not at all important"; Fig.  5 .) Respondents in the U.S. were the most likely to say that Internet connectivity was important (only 21.7% said "not at all important"), followed by the U.K. (23.5%) and Australia (24.0%). "Moderately important" was the most frequent response in all three countries (31.1% overall).
E. Overall interest in owning and willingness to pay for connected-vehicle technology
Overall interest in having connected-vehicle technology was similar across all three countries, with most respondents expressing some level of interest in having the technology. (Overall only 14.3% said, "not at all interested"; Fig. 6 .) Respondents in the U.K. and Australia were tied for being most likely to say they were interested in this technology (only 14.2% said "not at all important" for both countries), followed by the U.S. (14.6%). "Moderately interested" was the most frequent response in all three countries (38.0% overall).
Results showing how much extra individuals would be willing to pay to have connected-vehicle technology are presented in Table V . (Respondents were asked to input an amount in their local currency; these amounts were recalculated to US$ using current currency-conversion rates.)
In the U.S., 25% of respondents (75th percentile) were willing to pay at least $500 for this technology. The corresponding amounts in the Australia and the U.K. were $455 and $394, respectively. However, a sizeable proportion of respondents said they would not be willing to pay extra for this technology (a response of $0 was given by 45.5% in the U.S., 44.8% in the U.K., and 42.6% in Australia). 
F. Statistically significant demographic effects
For each question in the survey, the responses for each individual demographic variable or grouping were compared using one-way analysis of variance (ANOVA). The statistically significant results at the p ≤ .001 level are discussed below.
Ever heard of connected vehicles.
Respondents who had previously heard of connected vehicles were more likely to expect crash-reduction benefits and lower insurance rates. These respondents were also more interested in having the technology on their vehicle, and were more likely to say that integration with personal communication devices and Internet connectivity were important features of connected vehicles. Those having previously heard of connected vehicles would be willing to pay more for the technology than those who had not, and were less likely to say they would not pay anything extra.
Initial opinion of connected vehicles. Predictably, a respondent's initial opinion of connected vehicles had a significant effect on nearly every response. As such, we will not examine these results in detail.
Gender. Females were more likely to express concern about learning to use connected-vehicle technology. Country. Respondents in the U.S. expressed greater concern regarding system security (from hackers), vehicle security (from hackers), data privacy (location and speed tracking), and system performance in poor weather.
Country also had a highly significant effect (p < .001) on the distribution of responses to two of the grouping variables used in the analysis: Ever heard of connected vehicles and Initial opinion of connected vehicles. Respondents in the U.K. were significantly less likely to have previously heard of connected vehicles, and U.S. respondents had a significantly less positive initial opinion of connected vehicles.
IV. DISCUSSION
The results from all three countries surveyed were remarkably similar in most regards. However, some subtle but noteworthy differences between the countries do exist.
A. The U.S.
Respondents in the U.S. had less positive initial opinions of connected vehicles. U.S. respondents were more likely than their foreign counterparts to say they were "very concerned" about system security (from hackers), vehicle security (from hackers), data privacy (location and speed tracking), and system performance in poor weather.
B. The U.K.
Respondents in the U.K. showed the lowest initial familiarity with the concept of connected vehicles, yet started the survey with the most positive opinions about the technology. Individuals in the U.K. were also more likely to not have a driver's license and to not drive a vehicle of any kind. U.K. respondents were less concerned with security related to hacking and data privacy than U.S. respondents.
C. Australia
Australians generally indicated more optimistic expectations for benefits from mobility applications. Like their U.K. counterparts, Australian respondents were less concerned with security related to hacking and data privacy than U.S. respondents.
D. Other demographics
In general, having previously heard of connected vehicles and a respondent's initial opinion of the technology were the strongest predictors of overall opinions regarding connected vehicles. Prior knowledge of connected vehicles and a positive initial opinion were both associated with positive overall opinions and expectations of the technology.
V. CONCLUSIONS
This survey examined public opinion regarding connectedvehicle technology across three major English-speaking countries-the U.S., the U.K., and Australia. The survey yielded useable responses from 1,596 persons over the age of 18.
The main implications of the results are that the general public in the three countries surveyed feel positive about connected vehicles, have optimistic expectations of the benefits (while still maintaining some concerns), and generally desire connected-vehicle technology when it becomes available.
